Burn-induced organ dysfunction: vagus nerve stimulation attenuates organ and serum cytokine levels.
The interaction of the CNS and the immune system is well known. A parasympathetic anti-inflammatory pathway has recently been described. Both electrical and pharmacological parasympathetic stimulation attenuate proinflammatory mediator generation. Burn induces abacterial cytokine generation and we sought to evaluate whether parasympathetic stimulation after experimental burn decreases cardiodepressive mediator generation. A 30% TBSA full-thickness rat burn model was used. After microsurgical preparation of the cervical portion of the vagus nerve, we performed electric vagus nerve stimulation. Serum was harvested and organ samples of heart and liver were homogenized. Samples were subjected to sandwich-ELISA specific for TNF-alpha, IL-1beta and IL-6. Heart rate measurements were done using left ventricular microcatheterization. Statistical analysis was done using Student's t-tests and analysis of variance (ANOVA). Burn induced a significant rise of TNF-alpha, IL-1beta and IL-6 in organ homogenates and serum. After cervical vagal electrostimulation, serum and organ homogenate levels of proinflammatory cytokines were markedly reduced compared to burn controls. Left ventricular microcatheter assessment demonstrated no cardiodepressive effect of the vagal stimulation itself. Our results encourage further research regarding the neuroimmunologic background of burn, possibly leading to the development of a novel therapeutic approach to burn-induced organ dysfunction and immunodysregulation.